Abstract. In this papers, we make a study on the delivery, manufacture of drugs and vaccines to treat Ebola virus as well as the impact on Ebola epidemic brought from drugs and vaccines. Firstly, we build a model to estimate the demand of drugs and vaccines at the next delivery time after considering the capacity of producing drugs and vaccines, thus we make plans of manufacture. At the same time, taking the contact between the neighboring countries and three hard-hit countries into account, we discuss about the probability of disease prevalence among its neighboring countries. In view of the existing number of patients, we get further developments of the epidemic. Secondly, it is universally acknowledged that drugs can suppress the spread of the virus directly, vaccines can decline a person's morbidity rate on the whole. We amend the morbidity rate and use the correction to calculate the number of people to be infected possibly in the future. Then we forecast the continuous changed trend of what the number of infected people will be in the infected areas.
Introduction
The Ebola virus is a kind of potent virus that caused Ebola Hemorrhagic fever (EBHF) in humans and primates [1] , having a very high mortality. Since Month 2015, an ongoing outbreak of Ebola in West Africa has infected at least 22057 people in Guinea, Sierra Leone, and Liberia, including 8795 who died [6] . We know that the world medical association has announced that their new medication could stop Ebola and cure patients whose disease is not advanced. The problem we are faced with is how to build a realistic, reasonable, and useful model to eradicate the Ebola virus.
In order to eradicate the Ebola virus, we need to consider a series of factors, which mainly contain: the quantity of people infected, the possibility of normal people being infected, the interaction between main infected areas, the therapeutic effect of drugs use, the effect of the medical conditions in infected areas,the capacity of vaccine and drug,the conditions of transportation [4] .
Models
After thinking the actual situation, we realize that it requires to transport quantities of drugs and vaccines multiple times and the transport has a certain cycle. To coincide with the treatment work, we need to make the manufacture plan for drugs and vaccines, which requires us to expect the demand for each cycle of transport. According to the above two models, we can know the speed of disease transmission under the premise of not considering the effects of drugs. In order to get the right anticipated demand, we need to take the effects of drugs and vaccines into account.
Establish model
When the drugs are sufficient, it can meet the requirement of treatment for any patient who can be cured.When lack of drugs, we should take the priority into account, which asks for us ought to transport the drugs to intensive infected areas. Then according to the areas' probability of people being infected, we can calculate the demand for drugs. Finally we distribute the drugs in view of principles on-demand [2] .
First, we get every country's population density i η (unit: population/km 2 ). Then combine with various culture, religious beliefs, social environment and natural environment among different countries to determine a correction factor 1 k , because different countries may differ as a result of these factors and thus indirectly affect the people's daily communication habits [3] .
When not considering the effects of drugs and vaccines, we can define a person's morbidity rate in country i as: On the other hand, the use of drugs will cure some patients, so we should exclude these people from the projected infections [7] .
When consider the effect of vaccine, The use of vaccines will reduce the morbidity rate on the whole, so we should amend the morbidity rate i P . Because the vaccines cannot come into force immediately and it will take some time. We define the valid time range [ ] 1 2 , t t . When not in this time range, it does not need revisions. When during this time range, we need to make the following amendments:
Where i β stands for the proportion of people receiving vaccination in country i Therefore, we can get the following equations:
Where T stands for the time required for vaccines to take effect, that is 2 1
To solve the model, we require i P e ′ ≤ , where e is a extremely small constant.
By solving the equations above, we can calculate the demand for drugs and vaccines. Further more, when the number of vaccines are sufficient, in addition, we consider the number of vaccines given to the areas around the infected country. 
Where 3 k is combined with exchange among regions and geographical features.
The result
According to practical condition of the illness, we choose three main affected countries, followed by Guinea, Liberia and Sierra Leone.  The drugs By solving the model, we can get the demand for drugs and the proportion of demand in these three countries. When drugs are inadequate, it should be distributed according to the proportion. When drugs are sufficient, it should be distributed according to the actual demand.
 The vaccines
We search the country's population and land area from the internet, getting the population density. In order to facilitate the processing, we take 1 0.3 k = to get the average number of people of a person contact per day
In order to ensure the morbidity we make a linear fitting with the morbidity and the average daily number of people contact. We take Guinea for example: The general model is :
Coefficients (with 95% confidence bounds): 2 0.001582 (0.0013,0.001864) k = Using the same method, we can get the other two countries' linear fitting results. Combined with average daily number of patients of a people contact, we can calculate the probability of being infected: , thus we can obtain a critical value of the proportion. Then multiplied by total population of the country (we take an integer) we get the demand for vaccines. Based on the results of model above, we get the corresponding plan of transport and production. For the constraints of capacity, we cannot produce vaccines and drugs as expected. We conclude the changes of the development of epidemic according to the actual production. We take the trend of Guinea for example to reflect the changes of the spread of the epidemic in the three countries. Fig 1: the change of the severity of epidemic in Guinea The other two curves are in the same trend. From these curves, with the multiple launch of drugs and vaccines, we can see that the epidemic is going to be controlled gradually. At the time of 60 days, the number of infected people are almost zero, which demonstrates that vaccines and drugs have taken effect, that means the Ebola virus have been eradicated. It is basically in line with our expected results, which shows that our approach is feasible.
